In vivo DNA synthesis in the dietary restricted long-lived rat.
Male CFY Sprague-Dawley rats maintained at 50% growth rate of ad libitum fed, age-matched control animals showed a 42% extension in maximum lifespan and an increase in the overall doubling time of the rate of mortality from 102 days to 203 days. The slower growth rate of animals on the restricted diet was reflected in lower DNA, RNA, and protein content of liver, kidney and heart with age. DNA synthesis in vivo measured by the incorporation of 3H-thymidine was severely inhibited in liver, kidney, heart, and abdominal skin, particularly during the first six months of life. The developmental peak in DNA synthesis observed in liver and kidney of ad libitum fed animals before 100 days of age was completely inhibited. No effect of restricted feeding on DNA synthesis in the small intestine was observed; however, DNA synthesis was higher in thymic tissue from the experimental animals. A decrease in RNA content of liver, kidney, and heart preceded any change in protein or DNA in animals subjected to restricted feeding. The capacity for protein synthesis (RNA/DNA ratio) was decreased by restricted feeding and was associated with a reduced protein/DNA ratio indicative of reduced cell size during the first six months of life. The translational activity per ribosome (protein/RNA ratio) was not disturbed by undernutrition in any of the tissues studied.